Abstract. The chemical composition of native gold and electrum from auriferous vein and gold-silver vein deposits in Japan has been analyzed and summarized. The Ag/Au ratios of native gold and electrum from these two types of deposits are distinct, i.e., 10-20 Ag at % (auriferous vein) and 30-70 Ag at % (gold-silver vein). Thermochemical calculations suggest that the Ag/Au ratio of native gold and electrum should decrease with increasing chloride concentration and temperature. This is consistent with analytical results of native gold and electrum and fluid inclusion studies. Based on the Ag content of native gold and electrum, the Fe content of sphalerite, and the estimated temperatures, it is deduced that the sulfur activity for auriferous vein-type systems was lower than that of gold-silver vein-type systems.
The two types of gold vein deposits occurring in Japan are "auriferous veins in sedimentary terrain" and "gold-silver veins in volcanic terrain" according to the classification by Boyle (1979 Boyle ( , 1984 . In this paper these deposits are called auriferous vein and gold-silver vein deposits, respectively. There are distinct differences in the characteristics of these two deposit types. For instance, the gold-silver vein deposits occur mainly in Tertiary/Quaternary volcanic regions while the auriferous vein deposits occur in sedimentary terrain associated with Cretaceous felsic plutonic activity or in regionally metamorphosed rocks (Fig. 1) . Common opaque minerals from the gold-silver veins are electrum, argenitite, Ag sulfosalts (pyrargyrite, polybasite), sphalerite, pyrite, chalcopyrite, and galena. Native gold, electrum, pyrite, pyrrhotite, chalcopyrite, cubanite, sphalerite, arsenopyrite, and tellurobismutite occur in the auriferous vein deposits. Sulfide minerals are generally abundant in gold-silver veins compared with the auriferous veins. It is noteworthy that silver minerals are abundant in gold-silver veins, whereas they are poor in auriferous veins. Ag/Au total production ratio of goldsilver veins is generally greater than 10 (usually [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] and that of auriferous veins is less than 10. More detailed information on these deposits is available in Urashima (1974) and Shikazono (1986) for gold-silver vein and Watanabe (1936) and Nedachi (1974) for auriferous vein deposits.
There is a large amount of analytical data available for electrum from Japanese gold-silver vein deposits (e.g., Yamaoka and Nedachi 1978; Shikazono 1985 a) . Also, the geochemical environment (activity of 02 and $2, i.e., ao~ and ass, pH, total dissolved sulfur concentration, and temperature) of these deposits has been estimated (Shikazono 1974 (Shikazono , 1977a (Shikazono , 1978 Hattori 1975; Takeuchi and Shikazono 1984) . In contrast, few analytical data on native gold and electrum from auriferous vein deposits are available and the geochemical environment has not been elucidated except for the Kohoku deposit (Nedachi 1974) .
The objectives of this paper are to (1) present analytical data on native gold and electrum from representative auriferous vein deposits in Japan, (2) compare analytical data on the native gold and electrum from auriferous veins with those from gold-silver veins, and (3) discuss the chemical features of ore fluids responsible for the auriferous vein deposits.
Analytical data on sphalerite coexisting with native gold and electrum is also reported since the chemical composition of this mineral is a very useful indicator of the environment of ore deposition.
In the following sections, Au-Ag 'alloy containing less than 20 wt % Ag is called native gold and Au-Ag alloy containing more than 20 wt % Ag is called electrum.
Analytical procedure and results
Chemical analysis of native gold, electrum, and sphalerite from the auriferous vein deposits in Japan was performed with a Jeol 733 electron microprobe analyser at the Ocean Research Institute, University of Tokyo. The accelerating voltage was 25 kV, and the standards for analyses were pure gold metal (for Au), pure silver metal (Ag), natural chalcopyrite with known composition (Cu), synthetic Zn06 Fe04 S (Zn, Fe, and S), synthetic CdS (Cd), synthetic MnS (Mn), and synthetic CuInS2 (In). The characteristic X-ray intensities for each point were measured twice for a fixed interval of five seconds; the averaged values were corrected for dead time and background. Quantitative corrections were made for atomic number and absorption and fluorescence effects, based on the method of Sweatman and Long (1969) .
Locations of the thirteen auriferous vein deposits studied are shown in Fig. 1 . Auriferous vein deposits can be divided into two types on the basis of their host rocks, i.e., deposits occurring in sedimentary and volcanic terrains associated with felsic plutonic activity of Cretaceous age (type 1) and deposits occurring in rocks affected by regional metamorphism (type 2). Gold-silver vein deposits occur in regions of Tertiary/Quaternary volcanic activity. The Ag at % of native gold and electrum is summarized in Fig. 2 . Three points are evident (Fig. 2) , i.e., (1) the Ag at % in native gold and electrum from auriferous vein deposits is low and has a narrow range of 5-20, (2) the Ag at % for type-1 is lower than that for type-2 auriferous veins, and (3) the composition of native gold and electrum from gold-silver vein deposits ranges 30-70 at % Ag, and is clearly higher than for the auriferous vein deposits.
Sphalerite coexisting with native gold and electrum was selected for electron microprobe analysis. The common minerals coexisting with sphalerite are pyrite, pyrrhotite, arsenopyrite, and galena. The ranges of Fe, Cd, Mn, and In contents of sphalerite are 3.7-9.6, 0.2-1.2, 0.0-0.2, and 0.0-0.1, respectively. Frequency histograms of the Fe content of sphalerite coexisting with native gold and electrum from auriferous vein deposits and from goldsilver vein deposits in Japan are summarized in Fig. 3 . It is evident that the Fe content of sphalerite from auriferous vein deposits is higher than that from gold-silver vein deposits. 
